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Assessment of Fish, Blue Crab, and Pink Shrimp Mortality in the Tidal Portion of

the Alafia River Following the December 1997 Process Water Spill

(Draft, December 10,1998)

Introduction

Phosphate, Inc., facility in Mulberry, Florida. Thepﬁ of the sp

1.8:and 2.0, and pH readings in the creek wers.

I and 1.7 km from the river mouth, on

‘this are

is'a compilation of data gathered by several entities before and

linto three categories: 1) smaller-animal seine and trawl
2) larger-animal visual Survey data, and 3) larger-animal cleanup data. Smaller-

animal seine and trawl data were collected by the Florida Department of Environmental

Protection, Florida Marine Research Institute, Fisheries-Independent Monitoring
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document recovery of the smaller-animal community through February 1998, This

document is a revision of earlier drafts based on comments by FGFC, FDEP, MPI, and

NOAA.

Methods

facili

divided into the following six segments (

proceediné

» Seégment 4--from ~0.3 km

‘14,Kp§"i3:pstream of that bridge; segment 5--
dge to river km 9.9 segment 6—from river

of the river length from the mouth to

the spill sitg ) ) e afea covered by the smaller-animal seine and trawi data,

and segments 1-6 (<20% of the river length from the mouth to the spill site) comprise

th ‘Earea covered by tho larger-animal visual survey data. The total area covered py the

eanup data is not certain, based on the information presented by

Amundsen and Moore [draft]), but apparently SWS efforts extended

upstream to approximately river km 16 (making our entire study area <25% of the river

length from the mouth to the spill site).
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which are not associated with the shoreline and have water depths greater than 1.0 m
are part of the trawl stratum. Prior to each sampling event, the sites to be visited on the
Alafia River were randomly selected, without replacement, from all microgrids within
each stratum (i.e.: seine and trawl). Segments were only used to identify and locate

microgrids; sampling sites were not stratified by segment.

its 1-4. Routine monthly sampling

er 18, ”:7997) and in January and February,

lementary samplin

and a6 tretche
¢ Seines were set_;i;é a semicircle along the shoreline from a boat, and each set

eda bottcm_;_a_r:ea of ~68 m?. Trawls were towed into the current (upstream for all

sa o_l[gcféa on Dec. 12, 1997) in deeper water (>1.0 m) at approximately 1 knot
for ﬁvéﬁrﬁ'inutes. Starting and ending positions (latitude and longitude) for each trawl

were recorded with LORAN or a Global Positioning System (GPS). The distance

December 10, 1998 5

et



1.34 percent live animals, respectively (Figure 3). Although it is likely that the animal
mortality event in segment 1 was not complete prior to the December 12th sampling
event, it is also likely that the physical profile of this segment minimized the effect of the

acidic plume. Segment 1 has been extensively dredged to provide accesszéib

animal mortality estimates pre

A s 2 thrcqgﬁ; '

g

Estimate of the population mean

S= M  Estimate of the population standard deviation
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spill (December 18, 1997) and prior to the spill (November 20, 1997) to estimate
mortality. The subtraction method, which was detailed in the original draft report (May

27, 1998), will not be presented here since separating population changes due to

one 45.7-m (150 ft) transect. These data, however, were used in comparisons of

species composition among sites and investigators.
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ated the

present 3.2 km (2 miles) of river, and we calcul

we did us€ were designed to 1€

ansion factor a@s follows:

2 km + (4 % 0.091 km

exp
nearest 0.1).

3. y=8.38 (rounded to the

Data: The numbper of fish remgyed fro

Larger-animai Cleanup :

estimated pased on @ subsample of thes

FGFC (Appendxx K).

weighed by
stimate the number off :

using average weights to €
(5.34 tons) of fish that were removed, but
he presented an estimate pased on the @Y

collected from the river, b
iobe a somewhat more

arger fishes. W ”'deve ped what we:be ieve
n by using

concentrated on |
in the cleanup operatlio

stimate of the totai
GFC subsample

accurate €
‘each species in the F

the perce

as foﬂox&'s.

the FGFC subsample comprised by species A,

srtion of the weight of
laa = estimated tot

teta tal weight of fish removed from the river, tot@lwa al weight of
species A removed from the river, Xwa - mean weight of species Ain

11
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nomenclature was inconsistent among data sets. Because these naming conventions
sometimes combine species with quite different direct economic values (e.g., channel
catfish, white catfish, and brown bullhead all combined under the name bullhead

catfish), we present a species-specific mortality estimate for larger sunfish bullhead

catfish, and gar. This estimate is based on the percentage-comp ion of the SWS

entire study area.

Results and Discussion

éhimaisfwiihm th A::E??Zupstream” FDEP/FIM sampling

Results. Estimates of dead

data are (rounded to the nearest

ates for live: nimals in seines strongly declined both “upstream” and
after the spill as compared to the November 1997 values. Mean catch

rates for live animals in trawls strongly declined in the “upstream” area as compared to

the November 1997 values (Fig. 5) .
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irawl after the spill (Appendix D).
ecies inthe 1l ver, the two crustaceans,

Among the more economically valuable sp

The abundance of pink

pink shrimp and blue crabs, seemed least affected by the spill.

shrimp was oW “ypstream’” hefore the spill, but some dead s

he spill (Fig. 10; Table 8). Live

«ypstream” aftert pink shrimp We!

channel «downstream” after the spill. In November 1

found in the river channel in the “upstream’ portio

live blue crabs ap

the only dead blue crabs taken in “ypstream’ hau s.

A large number of sheepshead and

observed mortalities (Figs. 12 and 13 =

on y striped mojarras caught in

Hected aﬁer the sp it and th?f

were dead specimens co

ns coi ected |

trawls were dead speci imer
d commaon

mportant species, red drum an

ﬁef the spill (Fig. 14). Both species Were

pstream shyorel ne habitats prior 10 the spill, but populations

_ Red drum were also relatively abundant

H wﬁ;h an apparent decline in abundance afterwards. Dead

':“n snook were only collected “upstream’” immediately following the

licating factors involved in deriving total

Discussion. There are some comp

mortality estimates by the observed mortality method:

15
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estimates somewhat conservative.
5) One might question whether dead animals are normally present in seine and
trawl samples. This would obviously complicate any estimates of spill-

induced mortality based on the observed mortality methocjjf*We do not

bullhead catfish, and tilapia als being pr mment in

fzsh that oft

to many individual species. Total estimated mortalities based on the

MES data are dominated by striped mojarra, gar, sheepshead, and hardhead catfish

(Table 11).
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surveys were conducted (bias=underestimate), and 4) SWS was removing dead
animals from the river at the same time that the surveys were being conducted
(bias=underestimate). Seine and trawl data and the observations of various workers

confirm that the first three factors affected counts, but the magnitude of th: Se effects

cannot be determined. We attempt to estimate the ma rth effect below

(larger-animal cleanup data).

Larger-animal Cleanup Data:

ndsen and Moore Draft). Langford estimated

: ;ﬁ‘écimens (all species included) in a

Results. Fish ,;f;jink shrimp, and blue crab abundances for the two-month window

H

anuary-February 1998) were depressed in segments 2-4, the
DEP/FIM sampling universe that was most affected by the spill (Fig. 16).
This trend is pronounced regardless of whether comparisons are made with values for
the same period during 1986 or 1997. Species composition of this community also
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The January-February numbers of gobies and blue crabs in 1998 were both

similar to those in 1996 but were somewhat lower than those in 1997 (Fig. 21). For

gobies, both the spill and recovery periods are normally times of low abundance, but

blue crab numbers are generally increasing between November-December and

January-February, attaining an eventual peak in May-June (Fig

ecles were abundant enough in January-February

to warrant study. Ba

y:populations were depressed in January-February 1998

25), and this is a period when bay anchovies are usually quite abundant in the

channel (Fi

26) Hogchoker and blue crab numbers varied widely (and in the

)'Sétween 1996 and 1997, and 1998 numbers were intermediate (Fig.
25). Abundances of both species in the channel are usually low to moderate in both the

spill and recovery periods but might usually be expected to increase by March-April
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The majority of the these animals were schooling, planktivorous fishes that are critical
to ecosystem function. Among the species of direct commercial or recreational interest,
we estimate that 2,000 or more individuals of the following species (or species groups)

were Killed: striped mojarra, sand seatrout, bullhead catfish, blue crab, sheepshead,

sunfish, pink shrimp, and common snook.

numerically dominant schooling planktivores rema

are normally abundant in January-February were
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Table 2. Sample sizes for FDEP/FIM smaller-animal seine and trawl
data base used in mortality calculations.

Segment " Teey 21007 eiesy  Tod
~21.3-m seine—
1 1 3
2 2 4
3 2 3
4 1 4
Total 8 14
—5.1-m trawl—

@w W W N
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Table 4. Expansion factors used to calculate mortality based on FDEP/FIM
larger-animal visual surveys. Shoreline lengths were rounded to
the nearest 10 m prior to calculations, but all digits retained in
intermediate calculations. Expansion factors are rounded to the

nearest 0.1.
Segment Shoreline 0.5 times Total Numbeét.of
(m) istand shoreline(A)  counts

shoreline (m)
1 N share 2,800 0
1 8 shore 2,060 0
2 N shore 3,840 685
2 S shore 5,900 685 13.2
3 N shore 3,330 630 396
3 S shore 6,130 67.6
4 N shore 2,860 286
4 S shore 2,110 211

Total 29,130
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Table 6. Expansion factors used to calculate mortality based on MES larger-animal visual surveys
conducted using the AFS wide-stream protocol.

Transect Transect Transect

Transect  Segment Segment Area (m?) Width Length area Expan§ion
QY (m) (m) (B) Factor: A/B
5 1 6.4 260

1,664.0
15 1 8.4

25 1 6.4

December 10, 1998 31



Table 8. Estimates of fish, blue crab, and pink shrimp mortality after the spill on the Alafia River in
December 1997 based on the observed mortality method and stratified-random sampling
means and standard errors (stderr). Species included are the ten most abundant species
among dead specimens in either seines or trawls plus pink shrimp, longnose gar, kingfish,
ladyfish, red drum, common snook, and tilapia due either to their economic value or their
prominence among species in visual surveys. min = mean - 1 stderr; max = mean + 1

stderr.
Observed Mortality
Species ]
min mean
All Species 194,705 2,294 878 ,
bay anchovy 133,179 20823117
hogchoker 25,111 '
menidia 10,707
striped mojarra 9,904
sand seatrout 1,854
bullhead catfish 1,365

rainwater killifish
blue crab
gobiosoma
sheepshead
sunfish

gulf killifish:
eucinostomus

sailfin mol

longnose gar

197 503 810

0 478 956

70 360 649

127 288 449

tilapia 104 216 327
other species 1,036 5,047 9,067
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Table 11. Mortality estimates based on larger-animal visual surveys conducted by MES.

River Segment
Species

1 2 3 4 5 6 Total
striped mojarra 601 2400 10,765 12,206 1,263
gar 430 0 582 2,948 2,020
sheepshead 0 0 2,603 2,105 505 :
hardhead catfish 0 i 1,420
blue crab 86 480 710
“builhead catfish 0 480 237
sunfish o 0 118
common snook 172 960 237
suckermouth catfish 0 0 0 44 1,223
ladyfish 86 0 1,164
tilapia 0 0 1,163
striped mullet 0 0 776
eucinostomus 0 674
gizzard shad 421 253 0 674
spotted seatrout 0 0 0 566
largemouth bass 0 505 18 523
: 0 0 0 480
0 0 0 480
0 0 0 480
421 " 0 421
0 253 18 389
0 o o 118
7,832 591 57,863
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Table 13. Fish removed from the Alafia River by SWS based on subsample examined by FGFC (see
Appendix K). Total weight applies to ali specimens removed from the river by SWsS.

Proportion of {otal {otal wt. of av. wt. in number of
Species subsample wt. weight species subsample individuals
{A) (kg) B (AxBl=0C) kg) (D) (total wt./av. wt)
(D+0Q)
coOmmon snook 01123 4,844 40 544.03

hardhead catfish 0.0161 4,844.40 77.88

largemouth bass 0.0403 4,844 40
bluegill 0.0018 4,844 40
redear sunfish 0.0027 4,844 .40
spotted sunfish 0.0015 4,844.40
tilapia 0.0837 484440 280440 - 081 ax

channel catfish 0.0671 4,844 40

167.56

white catfish 0.0180 4,844 40 147.80

brown bullhead 0.0038 36.82

gizzard shad 0.0150 111.79

mullet 0.0314 371.01

red drum 0.0069 92.85

spotted seatrout 0.0015 0.20 36.33

black drum 1.30 18.83

ladyfish 0.31 257.85
sheepshead 017 1,256.69
mojarra 1,253.73 0.13 9,644.08

longnose gar 1,184.94 1.68 705.32

Florida gar 11.14 0.60 18.57

sailfin molly 0.19 0.01 19.38

A 50.38 1.35 37.32

37.30 0.50 74.80

3.88 0.20 19.38

1.94 0.05 38.76

16.96 0.45 37.68

common carp 0.0176 4,844.40 85.26 460 18.54

butterfly ray 0.0153 4,844.40 7412 4.00 18.53

Atlantic croaker 0.0008 4,844.40 3.88 0.10 38.76
Total 1.0000 15,071.33
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AppendixB.  Simple-random estimates of fish, blue crab, and pink shrimp mortality in segments 1-4 of the
Alafia River following the spill in December 1997. Estimates are based on the observed
mortality method and means and standard errors calculated for each stratum {(gean)
separately. The observed mortality method multiplies the mean number of dead animals
present on December 12, 1997 by the area in segments 1-4 (seine area=63,700m?; trawl
area=2,109,100m?). Species are listed in alphabetical order by scientific name (the common
name is listed to the right in parentheses) and gear.

December 12, 1997 (dead)

Mortality Esfimate

Gear Species Mean Stderr Mean-Std M Mean+Stderr
A B

Seine Adinia xenica (diamond Killifish) 0.001050 0.001050,

Trawl  Adinia xenica (diamond kilfifish) 0.000225

Seine  Anchoa mitchilli (bay anchovy) 0.068176

Trawl Anchoa mitchilli (bay anchovy) 0.519023

Seine  Archosargus probatocephalus (sheepshead) 0.031513

Trawl  Archosargus probafocephalus (sheepshead) 0.000765

Seine Arus fefis (hardhead caffish) 0.001050

Seine Bairdiela chrysoura (silver perch) 0.002101

Seine Bathygobius soporator (frillfin goby)

87 134

Seine Belonesox belizanus (pike killifish) 67 134
Seine Caliinectes sapidus (blue crab) 268 385
Trawl Callinectes sapidus (blue crab) : 672 4,553 8,434
Seine  Centropomus undecimalis (snook) 115 268 421
Seine  Cynoscion arenarius (sand seatrout) 0 67 134
Trawt  Cynoscion arenarius (sand seatrout) 1,645 8,821 15,897
Cynoscion nebulosus {spotied seatro 0 &7 134

i 622 1,071 1,518

s} 849 1,897

050 0 &7 134

0.094538 0.045253 3,139 8,022 8,505

0.003238 0.001132 4,441 6,829 8,218

0.007353 0.004560 178 463 758

0.008454 0.005474 254 602 951

0.000809 0.000808 0 1,707 3,415

0.008403 0.005813 158 535 912

0.002101 0.001427 43 134 225

0.001348 0.001349 0 2,848 5,691

0.007383 0.004292 185 468 742

0.000270 0.000270 0 569 1,138

0.003151 0.003151 0 201 401

- Gambusia holbrooki (eastermn mosquito fish) 0.001050 0.001050 0 67 134

Seine  Gobiesox strumosus (skilletfish) 0.001050 0.001050 0 67 134
Seine  Gobiosoma spp. (gobiosoma) 0.004202 0.001843 150 268 385
Trawl Gobiosomna spp. {gobiosoma) 0.0017¢8 0.0009%6 1,684 3,784 5.384

Continued

December 10, 1998
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Appendix C. Stratified-random estimates of fish, blue crab, and pink shrimp mortality in segments 2-4 of
the Alafia River following the spill in December 1997. Estimates are based on the
observed mortality method and stratified-random sampling means and standard errors.
The observed mortality method multiplies the mean number of dead animals present on
December 12, 1997 by the area in segments 2-4 (area=1,754,800m?). Species are listed
in alphabetical order by scientific name (the common name is listed to the right in

parentheses).
December 12, 1597 (dead) Mortality Estimate
Species Mean Stderr Mean-Std v Mean+Stderr
A 8 {A-BY"Ar {A+BY"Area
Adinia xenica (diamond Killifish} 0.000313 1,034
Anchoa mitchilf {pay anchovy) 0.631266 T
Archosargus probatocephalus (sheepshead) 0.002158 '
Arius felis (hardhead catfish) 0.000041
Bairdiella chrysoura (silver perch) 0.000082
Belonesox belizanus (pike kiliifish} 0.000041
Callinectes sapidus (blue crab) 0.002780C 8,742
Centropomus undecimalis (snook) 0.000164 449
Cynoscion arenarius {sand seatrout) 0.005109 16,075
Cyprinodon variegatus (sheepshead minnow) 3,167
Dasyatis sabina (atlantic stingray) 144
Diapterus plumieri (striped mojarra) 16,812
Elops saurus (ladyfish) 810
Eucinostomus spp. (eucinostomus) 4,128
Floridichthys carpio (goldspotted killifish) 5§75 g76
Fundulus grandis (guif killifish) 0.001636 142 3013 5,833
Fundulus majalis (striped killifish) 0.000366 435 1,077 1,719
Fundulus seminolis {seminole killifish) 0 216 432
""" 0 72 144
Gobiosoma spp. 0.001114 2,158 4,113 6,087
fotalurus spp 0.002861 1,385 5,385 11,404
Lepisosteus 0s: 0.000332 136 718 1,209
Lepomis spp. (sunfi s : 0.002087 0.001444 1,128 3,862 6,195
Lorcaridae spp. {sucker © 0.000041 0.000041 0 72 144
Lucania parva {rainy 0.002823 0.001448 2,417 4,954 7,492
r 0011083  0.004991 10,707 19,465 28223
0.000272 0.000272 0 478 3858
0.000491 0.000340 266 861 1,457
0.600272 0.000272 G 478 958
0.000041 0.000041 0 72 144
: 0.000082 0.000055 47 144 240
duorarum (pinksbrimp) 0.001676 0.001635 71 2,941 5,810
iha {4 moily) 0.000656 0.000408 432 1,181 1,869
0.000205 0.000165 70 360 649
Syrﬁb ol giusa (blackcheek tonguefish) 0.000327 0.000327 o 574 1147
Tilapia spp. (tilapia) 0.000123 0.000063 104 216 327
Trinectes maculatus (hogchoker) 0.027520 0.013210 25111 48 292 71.473
Total (Column Totals) 194,705 1,244,791 2.204 878
Total (Stratified-random sampling means and Stderr) 0.709360 0.582670 222316 1.24473S 2.267.254
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Appendix. D. Continued.

December 12, 1897 (dead)

Mortality Estimate

Gear Species Mean Stderr Mean-Stderr Mean Mean+Stderr
A B {A-BY Area A®Area {A+BY Area
Seine Lepornis spp. {sunfish) 0.025401 0.019937 284 1,367 2,438
Trawl Lepomis spp. {sunfish) 0.001348 0.001348 0 2,285 4,580
Seine Loricaridae spp. (suckermouth catfish) 0.001337 0.001337 o 144
Seine Lucania parva (rainwater killifish) 0.038770 0.024388 774 3,398
Trawi Lucania parva (rainwater Killifish) 0.001686 0.001277 ; 5,041
Seine Menidia spp. (menidia) 0.040107 3,198

Trawi Menidia spp. {menidia} 0.010175 26,004

Trawl Menticimhus spp. (Kingfish) 0.000281 956 '
Seine Microgobius gulosus {(clown goby} (.005348 }449
Trawl Microgobius gulosus (clown goby) 0.000337 147
Trawi Microgobius thalassinus (green goby) 0.000281 956
Seine  Mugl cephalus (striped mullet) 0.001337 72 144
~ Seine Opsanus beta {gulf toadfish) 0.002674 144 240
Seine Penaeus duorarum {pink shrimp) 0.001337 - 72 144
Trawl Penaeus duorarum (pink shrimp) 2,869 5737
Seine Poecilia latipinna (sailfin molly) 1,151 1,869
Seine Sciaenops ocellatus (red drum) 360 649
Trawl  Symphurus plagiusa (blackcheek tonguefish) 74 1,147
Seine Tilapia spp. (tilapia) 2071 218 327
Seine  Trinectes maculatus (hogchoker) 0.007274 472 863 1,254
Trawi  Trinectes maculatus {hogchoker) Oi6§:%26 24251 47,428 70,606
Total (Column Totals) : 185304 1,244 791 2,304278
Total (Seine mean and Stdert} & 0.11956 21,187 27619 34,052
Total{(Trawi iean and Stderr} 060109 194713 1217168 2239622

December 10, 1998
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Appendix E. Continued.

An actual count of 25,000 fish was made by a team of qualified individuals
from Langford Aquatics on 12 December 1 997. The fish count started at the
beginning of the fish kill area approximately 2 miles upstream of the Highway
301 bridge, and proceeded downstream to the booms stretched across the river
west of the 301 bridge. Langford Aquatics conservatively added another 12,500

fish to this number for fish that may have been missed in the count:and added
another 12,418 fish for the number of fish that may have b

disposed before 12 December 1997 Using th
fish mortality estimate may be as high as 50,0
number, and weights were estimated from a:
collected...”

and Moore:

“onducted sampling on the north
side of the U.S. 301 bridge. The sample. s approximately 150 feet by 20
feet. This site was chosen due to its app isturbance by predators

or humans, and the apparent similarity of fishes ‘observed at other areas. The
sampling was conductedgf.’zi_?December 1997, from 12:30 to 14:00 hours. Fish

were weighed using a hand held spring scale. The length was determined by

“ESP wildlife ecologist/fisheries

nths of inches. The purpose of the survey wes to get an

€ classes that were affected.”

v nce of the Alafia River on December 12,1997, it was
rea from river mile O to river mile 6.2 was suitable for the

. The area from river mile 6.2 to river mile 9.9 (end of tidally

determined to be suitable for the narrow stream protocol.
The area from mile 6.2 to mile 9.9 was divided to 7 one-half mile segments each
of which was to be sampled. The area from mile 6.2 to Highway 41 bridge (mile
ing segments. A random number table was
ted. Team one sampled the first 100 yard
gment of the first 1/2 mile (designated T1-1) and team 2 made the first

transect of segment 7 (designated 1). The survey was then discontinued due to
darkness.

The teams returned to the river on December 13. A random number table was
once again consulted and Team 1 again chose the numeral 1 and began
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AppendixF.  Dead animals counted by FDEP/FIM in the Alafia River on December 11, 1997.

Species

Segment 1

Segment 2

Segment 3

Segment 4

Total

Elops saurus .

Diapterus plumieri
Cynoscion nebulosus
Cenfropomus undecimalis
Archosargus probatocephalus
Lepisosteus spp.

Mugil spp.

Pogonias cromis
Sciaenops ocellatus
Lepisosteus osseus
Strongylura spp.

Anchoa spp."

Bairdiella chrysoura
Tilapia spp.

Caranx hippos
Strongylura timucu

Ictaluridae

Mugii ceph
Arius feli :

Callinectes sapid:

11

O O O O o O o o o

42

54

29

0
2117

© 0 0O 0 o o0 o0 O O Oim

4
g2

O O O o

164

1
72

P OO O -

Qo o~ O

b

1489

h O O O g

70
200

2035

[S2 I ¢) BN (o]

()N ]

1
1
2472

'Counts of Anchoa spp. were only estimates because floating masses of dead animais were observed in

several areas.
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Appendix H.  Dead animals counted in the Alafia River by MES from 11-14 December, 1997.

Segment
Species 1 2 3 4 5 6 Total
Diapterus plumisri 7 24 72 29 5 0 137
Lepisosteus osseus 5 0 5
Centropomus undecimalis 2 3 1
Callinectes sapidus 1 3
Elops saurus 1 3
Cynoscion nebulosus 1 1

Archosargus probatocephalus 4

Arius felis 2 0 15
Opsanus beta 0 1
Strongylura marina 0 1
Dasyatis americanus 0 1
Ictaluridae 1 6 12
Eurytium spp. 0 0 1
Floridichthys carpio 0 0 4
Fundulus grandis 2 0 0 0 3
Menidia spp... 0 0 0 0 2
Mfcmgo{;; » 0 0 0 0 1

Lucania parv

N
o
o
(]
fe
b

Anguilla rostrata o 1 0 1 2 4
Mugil cephaly “0 0 3 1 0 0 4
Lepo sspp 0 0 1 2 0 2 25
Tilapia spp. 0 0 2 1 2 0 5
‘ nops ocellatus 0 0] 1 0 0 0 1
0 o 1 0 0 0 1

0 0 1 0 0 0 1

0 0 1 1 0 0 2

Caranx hippos 0 0 0 1 0 0 1
Eucinostomus spp. 0 0 0 1 1 0 2
Dorosoma cepedianum 0 0 0 1 1 0 2
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Appendix 1. Species collected by dipnet by LAQ from the Al

afia River near highway 301 {upstream)
on December 11, 1997,

Species

Number % Number
Lepomis macrochirus 15 8.0
Lepomis microlophus 15

Lepomis gulosus 10

Micropterus salmoides
Ictalurus punctatus
Fundulus spp.

Tilapia aurea
Ctenopharyngodon idella
Lepisosteus osseus
Dorosoma cepedianum
Centropomus undecimalis
Mugil cephalus

Archosargus probatocephalus 27.4

22.0
86 99.4

Diapterus plumieri
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Appendix K. Subsample of fish from SWS cleanup operations. Data provided by FGFC.

Species

Micropterus salmoides
Lepomis macrochirus
Lepomis microlophus
Lepomis punctatus
Tilapia melanotheron
Ictalurus punctatus
Ameiurus catus
Ameijurus nebulosus
Dorosoma cepedianum
Mugil spp.

Arius felis

Bagre marinus
Loricariidae
Haemulidae

Opsanus beta
Chaetodipterus faber
Cyprinus carpio

Gymnura spp.

Micropogonias undulatus

Mean ] Mean N Total Wt. Mean Wt.
Length {in} Length (mm) {kq} {ka)
15.50 393.70 10.00 10.50 1.05
3.57 80.68 14.00 0.04
6.80 172.72 5.00 0.14

5.60
10.70
20.22
12.75
12.50
14.33
12.80
12.54
18.50
15.00

Mean Length of All Species

Mean Weight of All Species

8.93 226.82
0.32
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Appendix L. (cont.)

Anguillidae
American eel: Anguilla rostrata
Engraulidae

bay anchovy: Anchoa mitchilli

Clupeidae
gulf menhaden: Brevoortia patronus
yellowfin menhaden: Brevoortia smithi
--data for these two species are lumped un
gizzard shad: Dorosoma cepedianum
threadfin shad: Dorosoma petenense

scaled sardine: Harengula Jjaguana.

ly common name

suckermouth catfish: Hypostomus spp. (?)

--several species in this family have been introduced in Florida waters and the

exact identity of Alafia river specimens is uncertain; also known as

December 10, 1998 59



Appendix L. (cont.)

sheepshead minnow: Cyprinodon variegatus
goldspotted killifish: Floridichthys carpio
marsh Killifish: Fundulus confluentus

gulf Killifish: Funduius grandis

striped Killifish: Fundulus majalis (listed as “Fundulus simili
Environmental Services [draft]) | |

Seminole killifish: Fundulus seminolis =

bluefin Killifish: Lucania goodej

rainwater Killifish: Lucania parva
Syngnathidae

chain pipefish: Syngnathus louisianae

gulf pipefish: Syngnathus scovelli
Triglidae

us (listed by Amundsen and Moore (1998) as
" “Chaenobrythus [sic] gulosus”)

—~data fog;rgj”‘llﬂspecies of Lepomis are lumped under “sunfish”; “Lepomis gibbosus®

isted in Mote Environmental Services (draft) is not known from this area
although it has been widely introduced elsewhere

largemouth bass: Micropterus saimoides ("Micropterus dolomieur’ listed in Mote

Environmental Services [draft] is probably this species because M.
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Appendix L. (cont.)

southern kingfish: Menticirrhus americanus
northern kingfish: Menticirrhus saxatilis
--data for all Menitcirrhus are lumped under “kingfish”

Atlantic croaker: Micropogonias undulatus

black drum: Pogonias cromis

red drum: Sciaenops ocellatus

--"drum” recorded in the FGFC visual survey: re::-undoup d
family but cannot be assignedtoap
Cichlidae
blue tilapia: Tilapia aurea
blackehin tilapia: Tilapia melanotheron

--data for these species are lumped ur

Blenniidae

Florida blenny: Chasmodes saburrae

Gobiesocidae

Gobiidae
il

Atlantic spadefish: Chaetodipterus faber
Bothidae

flounder: Etropus spp.
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Figure 1. Alafia River study area. Numbered boxes indicate river segm H%% ﬂ//
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of the plume. Dead animais were collected only on December 12, 1997. Means and
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Figure 8.
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the study area; and December 18, 1997, represents conditions soon after the neutralization
of the plume. Dead animals were collected only on December 12, 1997. Means and
standard errors calculated for simple-random sampling.
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Figure 11. Mean (+ 1 standard error) catch-per-unit-effort (number/1 00m?) for blue crabs collected in
FDEP/FIM seine and trawl samples from the lower Alafia River. Downstream of U.S. 41 =
segment 1; Upstream of U.S. 41 = segments 2-4. November 1997 represents pre-spill
conditions; December 12, 1997, represents conditions as the acidic plume passed through
the study area; and December 18, 1997, represents conditions soon after the neutralization
of the plume. Dead animals were collected only on December 12, 1997 Means and
standard errors calculated for simple-random sampling, by stratum.
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standard errors calculated for simple-random sampling, by stratum.
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21.3-m seines
upstream of U.S. 41,
January and February

1997

=== bay anchovy
=== menidia

=== red drum

= gycinostomus
—== threadfin shad
=== rainwater Killifish
@=zzz Other species

Figure 17. Relative abundances of fish, blue crabs, and pink shrimp collected
in FDEP/FIM seine samples from segments 2-4 of the lower Alzfia
River during January-February of 1996, 1997, and 1998 The acidic
plume passed through this area during December 1997.
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Figure 19. Mean (+ 1 standard error) catch-per-unit-effort (number/1 00m?) for bay anchovy, menidia,
red drum, and hogchoker collected in FDEP/FIM seine samples from segments 2-4 of the
lower Alafia River during January-February of 1996, 1897, and 1998. The acidic plume

passed through this area during December 1997. Means and standard errors calculated for
simple-random sampling.
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Figure 21. Mean ( 1 standard error) catch-per-unit-effort (number/100m?) for killifish, livebearers.
gobies, and blue crab collected in FDEP/FIM seine samples from segments 2-4 of the lower
Alafia River during January-February of 1996, 1997, and 1998. The acidic plume passed

through this area during December 1997. Means and standard errors calculated for simple-
random sampling.
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Figure 23.  Mean (¢ 1 standard error) catch-per-unit-effort (number/100m?) for eucinostomus, striped
mojarra, striped mullet, and spot collected in FDEP/FIM seine samples from segments 2-4
of the lower Alafia River during January-February of 1996, 1997, and 1998. The acidic
plume passed through this area during December 1997. Means and standard errors
calculated for simple-random sampling.
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Figure 25, Mean (+ 1 standard error) catch-per-unit-effort (number/100m?) for bay anchovy, hogchoker,
and blue crab collected in FDEP/FIM trawl samples from segments 2-4 of the lower Alafia
River during January-February of 1996, 1997, and 1998. The acidic plume passed through
this area during December 1997. Means and standard errors calculated for simple-random
sampling.
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